Preferential posterior cerebellum defect in BETA2/NeuroD1 knockout mice is the result of differential expression of BETA2/NeuroD1 along anterior-posterior axis.
BETA2/NeuroD1 has been shown to play a major role in terminal differentiation of the pancreatic and enteroendocrine cells, as well as for the survival of photoreceptors. Here, we report that the loss of BETA2/NeuroD1 affected the cerebellar development with a major reduction of granule cell number. However, there is a differential reduction of granule cells along the anterior and posterior axis of the cerebellum; while the reduction of granule cells in the anterior lobes is substantial, there is an almost complete loss of granule cells in the posterior compartment. To understand the mechanism for this anterior-posterior difference, we carried out detailed analyses. We found that both BETA2/NeuroD1 and its direct target TrkC, expression commence earlier in the posterior part than those in the anterior part during cerebellum development. Consequently, loss of BETA2/NeuroD1 enhances granule cell death in the posterior 2 days earlier than the anterior. Furthermore, the higher rate of cell death in the posterior of the cerebellum is concomitant with the reduction of TrkC expression in knockout mice. Thus, our data indicate that preferential expression of BETA2/NeuroD1 and TrkC in posterior lobes explains the earlier start of cell apoptosis and preferential loss of granule cells in the posterior lobes.